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Abstract ! Purpose: To evaluate the incidence of additional thoracic pathologic findings (TPF) detected on scout views and corresponding bolus tracking slices (SVBT) for computed tomographic cerebral angiography (CTCA) and to test the reliability and accuracy of these findings. Materials and Methods: The study collective included 505 consecutive patients who underwent multidetector CTCA. Appendant SVBT of all patients were reviewed for any pathologic findings and patient medical reports were analyzed, if any medical treatment was initiated for the detected pathologic findings. In 18 patients thoracic CT scans were performed in the same session. These were additionally reviewed by two blinded observers to test for intra-and interobserver reliability as well as for accuracy of detecting thoracic pathologies on SVBT. Results: TPF were detected in 165 (33 %) SVBT. The five most common pathologic findings were: pleural effusion, 12 %; pneumonia, 8 %; atelectasis/dystelecatsis, 6 %; pericardial effusion, 2 % and elevated diaphragm, 1 %. For 48 % of these findings medical treatment was initiated. SVBT showed a sensitivity of 53 %, a specificity of 99 %, a positive predictive value of 89 %, a negative predictive value of 94 % and accuracy of 94 % for the detection of TPF. The intraobserver reliability was very good and the interobserver reliability showed moderate agreement. Conclusion: SVBT for CTCA should be reviewed with care by radiologists, since additional TPF can affect patient management. Nevertheless, despite a high specificity of SVBT for detecting TPF, Introduction ! Multidetector computed tomographic cerebral angiography (CTCA) is used in many institutions for the initial evaluation of the cerebral circulation for acute ischemic stroke and subarachnoid hemorrhage as well as various pre-and post-operative settings [1 -4]. For planning CTCA, scout views including the thorax, neck, and skull for defining the scan area as well as a bolus trigger slice are widely used [5] . Several studies showed the feasibility of CT scout views to reveal pathologies in different organ systems [6 -8]. In some cases, clinically relevant pathologies may only be identified on scout views [9 -11] . Nevertheless, to the best of our knowledge, no study has evaluated thoracic pathologies detected on scout views and corresponding bolus trigger slices (SVBT) for CTCA. Therefore, the aim of this study was to evaluate the incidence of additional pathologic findings detected on SVBT for CTCA andif possibleto test for the reliability and accuracy of these findings.
Materials and Methods

!
Study collective
Institutional review board approval was obtained for this retrospective study. Moreover, the study was conducted according to the Declaration of Helsinki. We used our radiology information system (RIS) to identify 505 consecutive patients (274 female and 231 male; mean age, 65 +/-15 years) who underwent CTCA of the cerebral arteries between January 2010 and March 2012 at a 1400-bed university medical center.
CTCA
All CTCA studies were performed using a 256-slice multisection computed tomography system (Brilliance iCT, Philips, Best, the Netherlands). The patients assumed a supine position with their arms at their sides. Anterior and lateral scout views (tube voltage 120 kV, tube current 30 mAs) including the upper part of the thorax as well as the neck, and skull were acquired separately first. The CTCA scan range reached from the aortic arch to the vertex. Scan parameters were the following: rotation time 0.4 s, collimation 64 × 0.625, tube voltage 120 kV, tube current 300 mA/slice. The scanning range was planned in a caudocranial direction. 60 ml of nonionic contrast material with an iodine concentration of 400 mg/ml (Imeron 400, Bracco Altana Pharma, Milan, Italy) were injected at a rate of 4 ml/s through an 18-gauge peripheral intravenous catheter, which was placed in an antecubital vein, followed by a saline flush of 40 ml at the same injection rate. Synchronization between the passage of contrast material and data acquisition was achieved with a bolus tracking technique, which is based on real-time monitoring of the main bolus during injection with the acquisition of a series of dynamic lowdose monitoring scans (slice thickness 10 mm, tube voltage 120 kV, tube current 25 mAs) at the level of the vessel of interest [12] . In the present study CTCA scan was triggered automatically by means of a threshold, measured in a region of interest (ROI) set in the descending aorta. The threshold was set at 150 HU.
Image analysis and evaluation of additional medical data
All SVBT were reviewed by one observer (MG, 6 years of experience in thoracic imaging). The observer was told to record pathologic findings for each CTCA patient. If the observer was uncertain regarding diagnosis, consensus readout was performed in collaboration with a second observer (FOH, 6 years of experience in thoracic imaging). For further confirmation of the recorded pathologic findings, correlation with other imaging studies and/ or medical reports from the same hospital stay was performed. Moreover, medical reports were analyzed if any medical treatment was initiated for the detected pathologic findings. To evaluate the intra-and interobserver reliability as well as the accuracy of detecting thoracic pathologies on SVBT, 18 consecutive imaging studies including CTCA and thoracic CT, both performed during the same imaging session, were reviewed by two observers (MG and FOH). Readout was repeated by one observer (MG) with a time interval of 12 weeks to test for intraobserver reliability. Furthermore, to investigate the accuracy for reviewing the anterior and lateral scout views alone, another readout including either anterior or lateral scout views was done by one observer (MG) more than 12 months after the initial readouts. The observers were told to report the presence or absence of 15 pathologic conditions for every examination resulting in 270 dichotomous answer possibilities. At our institution, in the daily clinical routine all thoracic CT examinations are interpreted by residents in a consensus readout with a faculty radiologist (experience level range from 7 to 29 years). These reports served as the gold standard for thoracic findings.
Statistical analysis
Statistical analysis was performed with a commercially available software tool (MedCalc for Windows, Mariakerke, Belgium and Excel, Microsoft Corporation, Redmond WA USA). To evaluate the intra-and interobserver reliability, the Cohen's kappa coefficient was calculated to measure the degree of observer agreement regarding the presence or absence of different thoracic pathologies on SVBT for the above-mentioned 18 consecutive patients. A kappa value of up to 0.20 indicated positive but poor agreement, 0. agreement, 0.61 -0.8 good agreement, and greater than 0.8 very good agreement [13] . The sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV) with their 95 % confidence intervals (CI), and accuracy for the detection of pathologic findings on SVBT as well as anterior and lateral scout views alone compared with thoracic CT were calculated on the basis of true-positive, true-negative, false-positive, and false-negative rates [14] . 
Results
!
Incidence of thoracic pathologies on SVBT
Intra-and interobserver reliability
The intraobserver reliability showed very good agreement (Cohen's kappa coefficient: 0.86 +/-0.06) and moderate agreement was found for the interobserver reliability (Cohen's kappa coefficient: 0.49 +/-0.06).
Sensitivity, specificity, PPV, NPV, and accuracy
The incidences of the 15 thoracic pathologies detected on 18 thoracic CT studies are listed in • " Table 2 . The sensitivity, specificity, PPV, and NPV for evaluation with SVBT as well as anterior or lateral scout views alone are listed in Tables 3 -5. SVBT revealed an accuracy of 94 % in detecting pathology. Accuracy was 89 % for anterior or lateral scout views alone.
Discussion
!
Thoracic pathologic findings (TPF) on SVBT could be detected in one third of CTCA. The five most often detected TPF included pleural effusion (12.1 %), pneumonia, (8.3 %), atelectasis/dystelectasis (5.9 %), pericardial effusion (1.6 %), and elevated diaphragm Table 1 Pathologic findings detected on 505 scout views and corresponding bolus tracking slices (SVBT) and number of findings that could be confirmed (PP) by evaluating additional medical reports and/or imaging studies. (1.4 %). These findings are very similar compared with the top five TPF detected in another study that investigated additional TPF in patients undergoing thoracic CT for suspected pulmonary embolism [15] . Indication for CTCA includes various acute cerebrovascular diseases like suspected basilar thrombosis, occlusion of the middle cerebral artery or carotid pathology. Since patients with suspected acute cerebrovascular disease have sometimes already been put under general anesthesia when arriving in the emergency room [16] , clinical examination might be hampered. imaging session, decided subdivision of sensitivities, specificities, and accuracies for the different pathologies could not be analyzed in our study. However, one could consider at least similar accuracy of conventional chest radiography and SVBT in detecting overall pathologies. Especially pathologies like small pleural effusions are known to be frequently overlooked on chest radiographs [20] . An axial CT slice like a bolus trigger slice would be expected to be more accurate. However, evaluation of this assumption was not part of our study, but would be an interesting topic for future studies. Since in some institutions scout views for CTCA are performed in one view only, sensitivity, specificity, PPV, NPV, and accuracy were evaluated for anterior and lateral views alone, as well. Especially for sensitivity, an obvious decrease could be observed for the anterior (19 %) and lateral (6 %) scout views compared to 53 % for SVBT. Summing up, careful reading of SVBT might detect relevant thoracic pathologies that require urgent management like pneumothorax, incorrect intubation, pericardial effusion and many more, which is especially useful in intubated and clinically hard to examine patients. In our study collective medical treatment was initiated for as much as 48 % of TPF detected on SVBT. Moreover, due to very good intraobserver and moderate interobserver reliability, SVBT offers high precision in detecting TPF. A Cohen's kappa coefficient of 0.49 for interobserver reliability is in line with another study, which found similar coefficients of 0.37 for the detection of pulmonary infiltration and 0.46 for the presence or absence of pleural effusion on chest radiographs [21] . Incidences of thoracic pathologies have been recorded on the basis of SVBT only. Validation by thoracic CT in each case would have been desirable but was not possible due to the retrospective character of the study. Therefore, the number of patients reviewed for testing reliability and accuracy of pathologic findings on scout views and corresponding bolus trigger slices is small and these results can only represent a vague estimation. 
Conclusion
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